i(12); AUSTRALIAN PATENT ABSTRACT 

(19) AU (U) AU-A:^0728/85 



ELECTRICAL CONNECTOR ARRANGEMENT 

(71) ITT CORPORATION 

121) 40728/85 (22) 2.4.85 (24) 11.4.84 

.( 31 ) 599128 ( 32) 1 1 . 4. 84 (33) US 

f43) 17.10.85 

(51)4 HOIR 13/623 HOIR 13/645 

(72) GERARD JOShPH SELVIN AND RANDY ALI.lN HcNUTT 
(57) Claim 

1. An elec±rical connector nenber oanprising a connector shell having a for- 
ward mating end, a ring fixedly nounted concentrically on said shell adjacent 
to said forward mating end, said ring teing formed of a material different than 
that of said shell, and said ring enbodying a surface engageable by a mating 
connector member. 

7. An electrical connector cotprising mating first and second connector 
members each having a shell, a rinc fixedly msunted or. said one connector 
member shell, said ring being formGd of a material having physical properties 
different fran that of said one connector member shell, and said rLng and said 
seconcf. connector matter having cooperating surfaces which engage each other 
when said first ind seocxid connector martaers are mated. 
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The present invention relates generally to an electrical connector and, 
nbre particularly, to a novel construction of the receptacle shell of a 
connector. 

it is oommbn practice in the connector industry to manufacture the recep^ 
tacle shell and plug barrel of an electrical connector of a relatively soft 
and lightweight material, such as aluminium or bronze. For self -locking 
conriectors, it is also desirable to provide ratcheting teeth on the forward 
mating end of the receptacle shell, vAiich are engageable by a locking ring 
carried by the coupling nut which j.s rotatably mounted on the plug barrel . 
Also, it is (jcnition practice to provide polarizing keyways on the inner periph- 
ery of the receptacle shell which are engaged by matching keys formed on t±ie 
plug barrel. The cost of fabricating ratchet teeth and keyways in a one-piece 
connector shell is relatively high. Because of the soft material of the afore- 
mentioned receptacle shells, the ratchet teeth would v/ear relatively rapidly 
if a wear resistant protective lax^er were not provided for the shell. Thus, 
it is necessary' to electroplate or -otherwise provide a wear resistant protect- 
ive layer on the surface of the shell to minimize the v/ear of the ratchet teeth. 
Such a platinq process adds to tJie o^st of manufacture of the connector. M.sn, 
it is possible that tlie plating may lx?<.x)me chipped or wf»ar after a numbt-r of 
couolings and uncouplings of the connector. 

It is therefore an object ol" tho. present invention to provide an iirij:»y<;>v(.-<.l 
construction of the receptacle shell of an electrical ct:jnnG^:::tor embodyinti 
ratchet teeth, fjolarizing keyways or sinu.l ar comp].e:< sh;a;>c^:3 surfaces, whiol; 
may be manufactur^f^d at lower cost and w].ll avoid tJ)e wear ar^ platinq chippinq 
problans associated with present connectors utilizinq soft material shells or 
plated shells, respectively. 

Accordingly, there is provider! rv.-: electrical cormcctor men^^er ccmprisinq 
a connector shell having a forward matinq end, a ri no fi.xeily nount€xi cx^ncen^ - 
rically on said shell adjacent to saici forwarr] vrotijig eixi. said ring beinc 
formed of a material different than that of said stiell, -uid said ring esrJ x->::l\- 
ing a surface engaceable by a niatmc; connector msn^jer. . 

The connector shell described l:)olo^' has a separate nose ring f ixedly 
mounted concentrically adjacent to tlie forward mating end of the shell. Th<:' 
ring embodies a surface v*»ich is enqaqeabl.e hy a rating connector member. 
!"or exairple, tlie nose ring may enuio/ty ratchet teeth wtiich are engageai^le by 
a lacking ring carried b>' the couplinq nut on tlie mcit.i.ng connector riK^vbt'^r, oy 
keyways whi.ch are engaqed by keys forrtte:! on the shell of the mating coniicfrctor 
nk^n^jer. The nose ring is forrriod of .3 iraterial v.tii.ch is different th:'.r: tiu;: 
of the shell u^x^^n v.tiich it is noun ted. For example, rhe ring imy !>.: for.:.,xi 
of a material v;hicr: is liarder tivin tiio material *'>f. the shi^l 1. The ccsv 
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forming the ratchet teeth and keyways on a separate narrow ring is less than 
that for manufacturing such shapes on a connector shell. Furthermore, by the 
lise of a hard ring eitibodying ratchet teeth, the need for electroplating or 
otherwise protecting the engaging surface of the shell is eliitiLnated, thereby 
further reducing manufacturing costs. In addition, by eliminating the elec- 
troplating layer, plating chipping is also eliminated, thus providing a 
connector which has a longer useful life. 

In order that the invention may be readily carried into effect it will 
now be dz -^jIa red in detail by way of example with reference to the acccmpon- 
yina dicr.vings in which: 

Fig. 1 is a fragmentary, partial longitudinal se"!t-^conal view of a fully 
mated electrical connector embodying the novel receptacle shell construction 
of tJie present invention utilizing a se;>arate nose ring; 

Fig. 2 is an elevational view of tJie locking ring utilized in the connec- 
tor; illustrated in Fig. 1; 

Fig. 3 is an enlarged fragnentary sectional view shewing lic^v the nose 
rinq i s mounted on the forward mating enci of the receptacle shell ; 

Fiq. 4 is a partial longitudinal sc»ctiona] view through the nose ring; 

Fig. 5 is a front ena view of the nose ring; 

Fi^. 6 is an enlarqe<i fragrnentars* sectional view similar to Fig. 3 shcw- 
inc^ an alternate form of a nose ring wtiich may Ix-? mounted on the forward end 
of a receptacle she! 1 ; and 

Fiq. 7 is a longitudinal sectional v.iow through the nose ring of thie t^'pc 
util Lzed in the embodiment illustrated in Fiq. G. 

Px 'erring new to the drawings in detai] , there is il lustra ted in Fig^. 3 
to 5 ari electrical connector embodying one form of the nose r i ng of the 
present invention . 

Referring to Figs. 1 .uid 2, the conncvtor 10 ccnprises a plug 12 and a 
mating receptacle 14 whicn cure shcx^ in tJioir fully mated condition. The 
pluc cvjmprises a barrel 16 surroundinq an insulator insert asseiTibly 18 cont- 
aining a pli?rality of socket contacts 2(3, only one being shc^i. The recept- 
acle 14 ccnrprises a shell 22 surrounding .?in insulator insert assembly 24 
cxDnliiaining a pl\xrality of pin contacts 2fj each adapted to mate with a corres- 
ponding socket contact 20 whien the plui:; ajxl receptacle arti interengaged. Thie 
r^eptacle is shown as being mounted on a nounting plate 30 by a jam nut 32. 

A coupling ring 34 is rota tab! y mountird on the plug barrel 16, and ls 
held against axial movement on the Ijarrel by a retaining ring 36. The cou;j1- 
inq ring is preferably in the form of a conventional coupling nut having 
5;.c:r(*w tl-ireads 38 on its i.ritemal surface ndaptG':! to engaae v^'itri itchinci 
:'.crev^' threads 40 on the e;<terior surface of the for^'ard eivl of the siiell ^.i. 
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Polarizing keys shown, are formed on the exterior surface of 

the forverd eiA;^^^^^^ The keys are adapted to slide in matching 

longitudinally in the interior surface of the for- 

ward end of thfe^^^aSi^ " 

A separate, ria«dw hose ring 45 is provided v*iich is fixedly mDunted in a 
concentric relationship to the shell 22 in an annular recess 46 fonned in the 
forvTard mating end of the shell, Thie nose ring is formed of a material diff- 
erent than that of the shell 22. For example, the shell may be formed of a rel- 
atively soft, lightweight material such as alurrdniiOT or bronze, v*iich is easily 
machined, and is relatively inexpensive, while the nose ring may be formed of 
a harder material, such as stainless steel. The nose ring is formed on its 
outer periphery with ratchet teeth 47. Preferably the . ring is diinensioned 
axial] y so that its forward end 48 will bottom out against a forwarclly facing 
shoulder 49 on the barrel 16 v^en the connector n>embers 12 and 14 arc fully 
mated to provide RFI protection. 

A locKing ring 52, wliich can best be seen in Fig. 2, is carried ]y/ tlie 
coupling nut 34.- The locking ring is mounted in an annular groove 54 formed in 
the interior surface of the coupling nut behind the screw threads 38 thereon. 
When Uie connector manbers are fully mated, the locking ring 52 is axial ly 
aligned with the rear portion of the nose ring 45 as seen in Fig. 1. 

Rc^ferring again to Fig. 2, the locking ring comprises a resilient split ring 
58 prcTJidinq a gap 60 between the two free ends of the ring. Radially ijwardly 
exterding resilient projections 62 are formed on the ring, preferal:^ly by inwar- 
dly bent portions of the ring. The depth of the groo^/e 54 is such that when 
the lrx::king rina 52 is mounted ii, the groove, the projections will extend rad- 
ially irrwardly frxxn the interior surface of th^e coupling nut into grof:>ves 56 
formed l^tween the ratchet teeth 47 on the nose ring 45. 

The forward portions66 of the ratchet teeth slant inwardly toward tlie ].ead- 
ing edge 48 of the nose ring 45. 

Dujring initial mating of the plug with the receptacle^ the coupling nut 
34 is rotated in the clockwise directicxi, as viewed from the rear of the pluq, 
causing the threads 38 and 40 to interengage thereby pulling vhB plug l^arrel 
16 forwardly so that the contacts 20 and 26 will mate. During initial rotation 
of the coupling nut, thie locking ring 52 is renote frcm the threads on the 
receptacle shell so that it does not impose any restriction to iiiating of the 
connt^ctor members. During the last turn of the coupling nut, the projections 
62 on the locking ring will ride up over the inclined surfaces 66 on the ratcJiet 
teeth under relati.vely 1cm force. During tivLs period, the bent end projection 
^■j2 v/i ] 1 defonv. radially outv/ardly causing the gap 60 betv;een the frece end of 
t:'r.e .spring 62 to shorten slightly; After t±ie locking ring parses over lj:C:; v-...;-. 
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of the inclined sxarfaces 66 , the projections 62 will snap into the grooves 56 
on the ring 45 providing a tactile indication of complete locking and, hence, 
mating :Of the conniector cissembly. In order to unlock and uncouple the conn- 
ector lOV the coupling nut 34 is rotated in a counterclockwise direction with 
a high torque to force the projections 62 of the locking ring out of the 
grooves 56. 

While the nose ring 45 has been disclosed as having ratchet teeth formed 
on its outer periphery, the ring could be formed with an annular groove adjac- 
ent to the rear edge of the ring, and with a sloping circumferentially contin- 
uous ranp corresponding to the inclined surfaces on tlie ratchet teeth 66, such 
as ertbodied in the forward end of the receptacle coimector shell. Other fonts 
of ratchet teeth or conplex locking shapes could also lyo utilized on the nose 
ring 45. 

The nose ring may be fi^ed to the forward end of rhe receptacle she] 1 by 
any of many conventional fabrication techniques including shrink fitting, 
press fittinq, welding, adhesives, etc. 

An alternative form of the nose ring of the invention, generally desig- 
nated 45', is illustrated in E'igs. 6 and 7. In th.i- OTilxxiiment , the nose ring 
is formed on its outer periphery witli ratchet teeth 56' similar to tiie ratchet- 
teeth 56 on the nose ring 45. In addition, the nose ring 45* is fonned witii 
polarizing keyways 44' in its inner surface which are c-ynqageai:)]e by matching 
Vieys fornied on the outer surface of the plug barrel , not sho^. The rear 
portion 70 of the nose ring 45* fits within an annular rex:ess 72 foi:nied in the 
inner surface of tha receptacle shell 22*. The ring 4S» may be fixe-^dly imunt- 
ed on the forward end of the shell 22* by any of the teclmiques discloseti 
above in connection with the mounting of the nose ring 45 on tiie shell 22 in 
the first embodiment of the invention. 

TStus, the present invention provides a complex: shaped nose ring which is 
fixedly mounted on the forward end of a connector shell. The ring is fouv\'M 
of a material different tlian that of the shell, and t\T:jjcally of a harder 
material so that it will not be suJ^ject to wear when engaged by surfaces on 
thie mating connector merober, such as locking elements, polarizing keys or the 
like. The nose ring of the piresent invention avoids tlie necessity of provid- 
ing a special wear resistant protective coating, such as t^^'pically pro\'^id«>- hy 
electroplating on the receptacle shell. Purthemore , tiie cost of machining 
or otherwise forming ccnipl€*x shapes on tJie nairro^* nose ring is less tliar^ tJiat 
require for forming the same shapes on a standard connector shell. Thus, 
the connector member of the present invention is less e>r]-->ensj ve. to manaf cicture 
tlian conventional connectors havi.nq ca-npjo: shaiv^es or-. tJ-ie fot^VcHrd o^mds of x±r^' 
shells, electroplating is not roi^jirocl, und v/ear of the eno-iqinq rolari/.inq .ti\K 
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locking peirts, for exaitple^ is s\±)stantially reduced. 
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The claims defining the invention are as follows: 

1 . An electrical connector member ccnprising a connector shell having a for- 
ward mating end, a ring fixedly mounted concentrically on said shell adjacent 
to said forward itiating end, said ring being formed of a iraterial different than 
that of said shell, and said ring embodying a surface engagecible by a mating 
connector member. 

2. An electrical connector member as claimed in claim 1, wherein said shell 
is formed of metal, and said ring is formed of a metal harder than that of 
said shell. 

3. An el€3ctrical connector member as claimed in claim 1 or 2, wherein said 
surface of said ring is a conplex shaped surface. 

4. An electrical connector member as claimed in cladm 3, wherein said shaped 
.sm-face conprises a plurality of ratchet teeth. 

'i. An electrical connector member as claimed in claim 3, wherein saxd shaped 
surface conprises a plurality of polarizing kevvrays. 

6^ An electrical connector member as set forth iai claim 1, wherein said ring 
tes exposed inner and outer peripheries, ratchet teeth being fomied on said 
•:)uter periphcr-/, and polarizing keyways being formed on said ijiner periphery. 

An electrical connector ccnprising mating first and second connector 
rrx^Til^ers ead; having a shell, a ring fixedly nounte^d on said one connector 
rT)Gmber shell, said ring being forrned of a materia] having physical properti.es 
di.fferent fron that of said one conn.ector member shell, ard said ring and said 
second connector member having cxx^perating surfaces which engage each other 
when said first and second connector members are niated. 

8. An electrical connector as set forth in claim 10, wherein said cooi^erating 
surface of said ring conprises ratchet teeth formed on the outer periphery of 
said ring, and said cooperating surface of said second connector member is 
provided by a locking ring carried by ci coupling nut rotatably mDuntoKi on said 
second connector member shell. 

9. An electrical connector as claimed in claim 7, wiierein said ccvj^^erating 
surfaces are provided by polarizing keyways and keys on said ring and said 
second connector member shell. 

An electrical connector as claimed in claim 8, wherein said second conn- 
vf'ctor meml-jer shell is slidable within said first connector member shell, and 
•said cooyjerating surfaces also include polaxizing keyways and keys on the 
inner oeriphery of said ring and on the outer periphery of said second connector 
!iv:£-rnbfer shell, respectively. 

11. /ui electrical connector as set forth in claim jO, wherein said ring is 
rrrniK.d of a material harder tlian that of said one connectc»r n^ember shell. 
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12. An electrical connector substantially as herein described with reference 
to Figs. 1-7 of the aocoropanying drawings. 
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